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(54) Wire wound inductor

(57) The invention relates to a wire wound inductor

for use as an electrical component of electrical or elec-

tronic apparatus, wherein said inductor is formed from a

length of wire which is wound about an axis a required

number of times and at least a portion of the surface of

the wire facing externally of the inductor is relatively flat

to define a location portion f°r the inductor. The inductor

can be provided with a number of relatively flat location

portions which allow improved efficiency in the picking

and placing of the same in position for joining to a sur-

face using automated apparatus and in supporting the

inductor on the surface.
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Description

[0001 ] The invention of this application relates to an

improvement to a wire wound inductor of the type typi-

cally used as a component of many electrical and elec-

tronic apparatus such as, for example, set top box

broadcast data receivers.

[0002] Currently, in order to allow machine placing

of inductor components the wire of the inductor is

formed around ceramic blocks. These ceramic blocks

can adversely affect the inductor characteristics but if

the ceramic block is not used the wire wound inductor

needs to be hand fitted which is time consuming and

expensive.

[0003] Inductor components are used in many

instances and are typically fitted to a printed circuit

board in conjunction with a number of other compo-

nents as part of an assembly process which involves the

assembly and placing and joining of a series of compo-

nents in a required configuration to form a control and

operating systems for an item of electrical apparatus.

Conventionally the assembly of components to form this

type of apparatus is highly automated and is required

due to the relatively small size of the components and

the speed of assembly required and the high volume of

components on the board. The ability to automate the

process is increased due to the relatively uniform size of

the components which makes the use of automated and

robotic pick and place machines relatively easy as the

size and positioning of the components can be accu-

rately easily determined and controlled. However, it is

found that if inductors are used where the wire is not

wound around ceramic blocks the same cannot easily

be picked up by a pick and place machine as the induc-

tors are relatively large and are formed of a wire which

is wound into a coil with the wire being of circular cross

section and so it is extremely difficult to pick up a wire

wound inductor by the suction mechanism of a pick and

place machine. Furthermore, it is difficult, even when

the inductor is positioned in the required position for

joining to the board, for the same to be held in the

required position during the joining process, which is

typically by soldering, and therefore the use of induc-

tors, although necessary, is problematic.

[0004] The aim of the present invention is to provide

an inductor in an improved form to allow the same to be

more easily picked and placed and joined to a board in

the required position than is conventionally the case.

[0005] In a first aspect of the invention there is pro-

vided a wire wound inductor for use as an electrical

component of electrical or electronic apparatus,

wherein said inductor is formed from a length of wire

which is wound about an axis a required number of

times and wherein a portion of the surface of the wire

facing externally of the inductor is relatively flat to define

a location portion for the inductor.

[0006] In one embodiment all of the surface of the

wire which faces externally of the inductor is provided to

have a flat form. Preferably the said external surface

has no visible protrusions and is planar in form.

[0007] In use therefore, when wire of this form is

used the external surface of the inductor is relatively flat

5 and therefore relatively smooth which improves the abil-

ity for the same to be picked up by a suction mechanism

of a pick and place machine.

[0008] In one preferred embodiment, the wire used

for the inductor is formed of strip material and, when

w wound, a relatively flat first surface faces externally of

the inductor and an opposing flat surface faces inter-

nally of the inductor.

[0009] The wire can be wound about an axis as

many times as required depending on the inductance

is value required or alternatively the diameter of the wind-

ing can be altered to determine the inductance value

required.

[0010] In one embodiment a preferred material

cross section is for the external and internal flat sur-

20 faces to be 1mm in width and for the depth of the mate-

rial between said surfaces to be 0.2mm but it shall be

appreciated that these are example dimensions only

and are not intended to restrict the application in any

way.

25 [001 1 ] In a further feature of the invention the induc-

tor is formed so that successive windings of the wire are

formed with a flattened portion in the same respective

position to form in combination a flattened portion which

improves the ability for the same to be picked up by sue-

so tion means. Typically the area of the flattened portion

formed by the combination of windings is the same or

greater than the suction head used with the pick and

place apparatus.

[0012] In a further feature of the invention the ends

35 of the wire of the inductor coil are formed with flattened

portions which form feet, with the flattened portions of

the respective ends of the wire lying in substantially the

same plane so as to act, when the same are brought

into contact with a surface, as supporting and locating

40 feet for the inductor. Typically the feet act to support the

inductor in position on a printed circuit board and are

soldered and/or otherwise joined to the board. Typically,

the feet portions are of a dimension to suit specific fixing

and locating requirements.

45 [001 3] In one embodiment the wire wound inductor

can include on the wire used to form the same first, rel-

atively flat location portions to allow the inductor to be

picked and placed in position by automated apparatus

and the same portions or second relatively flat portions

so can be provided to provide improved location and sup-

port of the inductor on the surface to which the same is

to be joined.

[0014] Specific embodiments of the invention will

now be described with reference to the accompanying

55 drawing wherein:-

Figure 1 illustrates an isometric diagram of an

inductor according to one embodiment of the inven-
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tion;and

Figure 2 illustrates an elevation of the inductor of

Figure 1

.

[001 5] Referring to the figures 1 and 2 they show an

inductor 2 formed of a strip of material 4 wound around

a central axis 6 to form a coil. It will be seen that the wire

4 used is in the form of a strip so that it has an internal

flat surface 8 and an external flat surface 10. In the form

shown, the coil is also provided with a flattened portion

12 which in this case is formed from one winding of the

strip but may in certain instances be formed from a

series of windings all provided with a flattened area. The

provision of the flattened portion 12 is to act as location

means to allow suction means, not shown, of a pick and

place machine to obtain a secure fitting on the portion

which is sufficient to allow the coil to be picked up,

moved and placed in position on a board in combination

with other components to form the electrical apparatus.

[001 6] In order to allow the inductor to be securely

positioned on the board for soldering to join the same to

a printed circuit board( not shown), the inductor coil in

this embodiment is provided with further location means

in the form of portions 14 at each end of the wire and

these portions are formed and provided so that the

same lie in substantially the same plane so that when

the same are positioned on the board both portions con-

tact with the board and acts as location portions to sup-

port the inductor in the required position during

soldering.

[0017] Thus, the inductor formed according to the

present invention will be of benefit both in the efficiency

of picking and placing the same in position for joining

using automated apparatus and during the joining proc-

ess itself. This allows fast assembly, consistent place-

ment and overcomes the need for any hand cropping or

cutting of the component to fit and overcomes the need

to use ceramic blocks. It also ensures that the existing

advantages of wire wound inductors are maintained in

terms of cost effectiveness and high performance which

is typical of this type of through-hole wire wound air core

conductors

[001 8] The inductor of the invention also has further

advantages over current inductors in that it decreases

the dynamic range of the tuning voftage required to

achieve full frequency range of certain modulators such

as the Philips TDA 8822 and can also be used to reduce

the adverse temperature effects which are associated

with inductor "Q" factor such as with the Motorola

MC4435 modulator. This is achieved as the invention

enables the automatic placing of the wire wound induc-

tor without the need for the ceramic block insert and

thereby improves the inductor Q value in comparison

with the conventional inductors.

Claims

1 . A wire wound inductor for use as an electrical com-

ponent of electrical or electronic apparatus,

5 wherein said inductor is formed from a length of

wire which is wound about an axis a required

number of times and characterised in that a portion

of the surface of the wire facing externally of the

inductor is relatively flat to define a location portion

w for the inductor.

2. A wire wound inductor according to claim 1 charac-

terised in that the surface of the wire which faces

externally of the inductor is provided to have a flat

is form and is planar in form.

3. A wire wound inductor according to claim 1 charac-

terised in that the wire used for the inductor is

formed of strip material and, when wound, a rela-

20 tively flat first surface faces externally of the induc-

tor and an opposing flat surface faces internally of

the inductor.

4. A wire wound inductor according to claim 3 charac-

25 terised in that the external and internal flat surfaces

are 1mm in width and the depth of the material

between said surfaces is 0.2mm.

5. A wire wound inductor according to claim 1 charac-

30 terised in that successive windings of the wire are

formed with a relatively flat portion in the same
respective position to form location portions for the

inductor handling.

35 6. A wire wound inductor according to claim 5 charac-

terised in that the location portions are provided to

improve location with the suction head of an auto-

mated pick and place component assembly appara-

tus.

40

7. A wire wound inductor according to claim 1 charac-

terised in that the ends of the wire used to form the

inductor coil are each formed as relatively flat por-

tions to form location portions so as to act, when
45 the same are brought into contact with a surface, as

means for locating the inductor on the surface.

8. A wire wound inductor according to claim 7 charac-

terised in that the location portions support the

so inductor in position on the surface of a printed cir-

cuit board and are soldered and/or otherwise joined

to the board.

9. A wire wound inductor according to claim 7 charac-

55 terised in that the inductor wire includes further flat

portions which act as location portions for the suc-

tion head of an automated pick and place compo-

nent assembly apparatus.
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10. A wire wound inductor according to claim 1 charac-

terised in that the required inductance value of the

inductor is achieved by winding the wire about an

axis as many times as required and defining the

diameter of the winding. 5
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FIG. 1
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